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Auricular fibrillation has come to be generally accepted as respon- 
sible  f.or  a  group  of  phenomena which  is  frequently met  with  in 
patients  suffering from heart  disease.  When  the ventricular con- 
tractions  occur  irregularly,  when  the  venous  tracings  fail  to  give 
evidence of definite auricular contractions, but the so called ventric- 
ular form of venous pulse curve is obtained, and when electrocardio- 
grams  show  small,  irregular  undulations  between  the  irregularly 
occurring ventricular  complexes  instead  of  well  defined  P  waves, 
fibrillation is considered to have replaced the normal auricular con- 
tractions.  This  widely  accepted  theory  rests  largely  upon  the 
fact  that  the  electrocardiograms  from  such  patients  resemble 
closely those obtained from dogs after the auricles have been thrown 
into  a  state  of  so  called  fibrillation.  Although  Cushny  and  Ed- 
munds  (I)  first suggested  that  a  type of  irregularity of the heart 
in man might be dependent on auricular fibrillation,  it was not until 
Lewis  (2)  and  Rothberger  and  Winterberg  (3)  compared  inde- 
pendently the curves obtained  from  dogs  after auricular  faradiza- 
tion with those  from patients  with cardiac arhythmia, that this  de- 
pendence  could be  considered  as  well  established.  The  auricular 
activity of the dogs was observed directly while electrocardiograms 
were obtained from them, and as the curves from the patients resem- 
bled  closely those  from the  dogs  the  form of auricular  activity in 
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the patients was  considered to be the  same  as that seen  in the dogs. 
In the present communication  it is proposed to consider the  ques- 
tion of  the identity  of the  auricular  activity  following  faradization 
of the dog's auricle and the abnormal  auricular activity which occurs 
in man.  In a  series of  experiments  an  attempt  was  made  to  deter- 
mine by direct observation the  exact nature of the auricular activity 
of the dog  following faradization,  and these observations  were  cor- 
related  with  electrocardiograms  and  with  myocardiographic  curves 
from  the  auricles.  By  noting  the  type  of  auricular  activity which 
yielded  electrocardiograms  most  closely  resembling  those  obtained 
from  patients  with  arhythmia,  conclusions  seem  justified as  to  the 
nature  of  the  auricular  activity  which  is  present  in  these  patients. 
Variation  in the type of auricular movements  was obtained by stim- 
ulating  the  peripheral  ends  of  the  vagi,  as has  been  described  else- 
where  (4). 
The auricular activity following faradization of the  mammalian auricles has 
been  variously described.  McWilliam  (5)  says  that  it  "differs  in  various  re- 
spects from that seen in the ventricles.  The  application of the current sets the 
auricles  into  a  rapid  flutter,  the  rapidity of  which  largely  depends  upon  the 
excitability of  the  auricular  tissue  and  the  strength  of  the  current  employed. 
The  movements  are  regular,--they seenh to  consist  of  a  series  of  contractions 
originating in  the  stimulated  area  and  thence  spreading  over  the  rest  of  the 
tissue.  The  movement  does  not  show  any  distinct  sign  of  incoSrdination,--it 
looks like a  rapid series of contraction waves passing over the auricular walls." 
Much at variance with this description is that given by Rothberger and Winter- 
berg  (3)  in  their  first  paper  on  the  relation  between  arhythmia  in  man  and 
auricular  fibrillation.  They  described  the  phenomenon  as  similar to  that  seen 
in  the  fibrillating ventricles  as  follows:  In  place  of  the  strong  contractions 
flashing through  the  entire  auricular  musculature  at  one  time,  there  appears  a 
continuous fine muscular activity, the vibrations and waves of which remind one 
of a  surface of Water moved lightly by the wind.  This activity can perhaps be 
best  illustrated by recalling to  mind  the  picture of  the  tongue  showing  similar 
fibrillary movements in  cases of bulbar paralysis. 
Other  descriptions  of  the  auricular  activity  following  faradization  usually 
lie  between  the  two  foregoing  extremes.  Winterberg  (6)  in  an  earlier  pub- 
lication states  that  true  fibrillation of  a  general  character  similar to  that  seen 
in  the  ventricles  seldom  occurs  in  the  faradized  auricles,  but  contractions 
~nvolving  larger  masses  of  muscle  usually  occur  at  the  same  time  as  true 
fibrillatory movements.  He  considers  that  the  incoSrdination of  the  auricular 
activity can  be  made  out  by  direct observation without  great  difficulty.  Lewis 
(2)  has  observed  different  grades  of  fibrillation varying as  to  the  extent  of 
auricular  movements,  while  Hirschfelder  (7)  considers  that  either  tachycardia 
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strength  of  the  current  used.  The  observations  reported  by  Rothberger  and 
Winterberg  (8)  in their  second paper concerning auricular  fibrillation agree in 
regard to different grades of fibrillation with those of Lewis, but they describe 
finally  as  "unreines Schlagen" the  simultaneous  occurrence of  co6rdinated 
auricular  contractions and  true  fibrillation following faradization  of  the  dog's 
auricle. 
Our  own  observations  of  the  activity of  the  faradized  auricles 
were made on twenty-three  dogs.  The  details  of the  methods  em- 
ployed are described  in a  previous communication  (4).  It may be 
said,  however,  that  the  faradic  current  was  obtained  from  an  in- 
ductorium  with  the  secondary  coil  usually  drawn  out  sixty  milli- 
meters, the primary coil of which was attached to a two volt dry cell. 
The  current  was  applied  to  the  right  auricle  by  means  of  small 
clips  fastened  to the  auricfilar  muscle about  five millimeters  apart. 
Variations  in  the  strength  of  the  current  beyond  a  certain  point 
had  no apparent  effect on the character of the tumultuous auricular 
activity  which  it  set  up,  although  currents  apparently  too  weak 
to  inaugurate  this  type of  activity caused  extrasystoles  and  tachy- 
cardia.  In eight experiments in which the auricles  always resumed 
the normal rhythmical activity shortly after the end of faradization, 
changes  in the  strength  of current  seemed to have  no  influence  on 
the time elapsing between the end of faradization  and  the  return  of 
the normal  rhythm,  the so called Nachflimmern.  In fifteen experi- 
ments  the  abnormal  auricular  activity continued  from  five minutes 
to  over  an  hour  after  faradization  had  ceased,  and  it  was  these 
experiments  especially which gave good opportunities  for studying 
directly the  character  of the  auricular  activity. 
Under  the  condition  of  our  experiments  this  tumultuous  auric- 
ular  activity  could  be  seen  to  consist  of  very  rapid  movements, 
apparently contractions  of the whole auricles,  quite similar  to those 
described by McWilliam  (5).  But besides these rapid contractions, 
fine  fibrillatory  movements  in  the  various  muscle  fibers  could  be 
seen.  When  the  peripheral  end  of the  right  vagus was stimulated, 
the  general  contractions  ceased,  the  auricles,  as  a  whole,  remained 
stationary,  and  the  fine  fibrillatory  movements  like  those  seen  in 
fibrillating  ventricles  persisted.  At  this  time  the  auricles  had  an 
appearance exactly as described by Rothberger and Winterberg  (3), 
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stimulation of the nerve was removed, the coarser movements could 
be seen definitely to begin again slowly, coexisting with, but not re- 
placing  the fine  true  fibrillatory  movements.  It  is  evident,  there- 
fore, that the altered activity of the auricles resulting from faradiza- 
tion  was  not true  fibrillation alone,  but  consisted of two  different 
forms of cardiac activity occurring simultaneously in  the auricles, 
namely, tachycardia and fibrillation. 
The  electrocardiograms  which  were  usually  obtained  from  the 
dogs after faradization of the auricles show no evidence of normal 
auricular activity, but  there are,  between the irregularly recurring 
ventricular  complexes,  many  waves  varying  in  shape,  size,  and 
occurrence.  These waves vary in height, not only in different ani- 
mals, but in records from the same animal, and they are frequently 
four  or  five  millimeters  high.  This  indicates  the  passage  of  a 
current of four tenths to half a  millivolt,  as the string of the gal- 
vanometer was adjusted so that a  deviation of one centimeter in the 
curve represents  a  passage  of  one millivolt  (figure  I).  At  times 
the auricular activity produced much larger irregular waves in the 
electrocardiograms  (figure 2).  These irregular  waves  of various 
sizes  usually occurred at a  rate averaging 500  to  600  per minute. 
The  larger  waves  were  often  interrupted  by  much  smaller,  finer 
waves.  This  auricular activity gave definite waves in  records ob- 
tained with the Roy and Adami myocardiograph.  As  this  instru- 
ment was attached to the auricles so that the auricular waves in the 
records represented true muscular shortening and lengthening of the 
whole  auricles,  it  is  evident  that  definite  contractions  occurred 
(figure I I of previous paper (4)).  During right vagus stimulation, 
when true fibrillation alone was seen in the auricles, the myocardio- 
graph yielded no waves in the record (figure 12 of previous  paper 
(4)).  At this time the irregular waves of auricular activity in the 
electrocardiograms  were  also  definitely  altered.  They  became 
smaller, more irregular, and less distinct.  Often during right vagus 
stimulation, these waves practically disappeared  for short intervals 
(figure 3)  (see also figures 5 and  12 of previous paper  (4)).  As 
it was seen that true auricular fibrillation existed only during right 
vagus  stimulation  and before the auricles had  recovered from the 
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conditions  that  can  be  considered  as  records  of  true  auricular 
fibrillation. 
The electrocardiograms obtained from patients with the form of 
cardiac arhythmia which has been attributed to auricular fibrillation 
are  familiar to  all  who have  followed clinical electrocardiography. 
Examples are given in  figures 4  to  6.  Ice is  seen that  there is  no 
evidence of  normal  auricular  activity,  but  waves  of  varying  dis- 
tinctness  occur between the  irregularly occurring ventricular  com- 
plexes which are evidently the waves of abnormal auricular activity. 
Figures 4  and  5  have been selected from a  large  number of  such 
curves  because  they  show  these  waves  with  unusual  distinctness, 
while  figure  6  shows  these  waves  with  about  the  ayerage  dis- 
tinctness. 
The  electrocardiograms  from  these  patients  vary  considerably 
from patient  to  patient,  but  they are  seldom  identical  with  those 
obtained  from  dogs  after  auricular  faradization.  The  difference 
was  seen  when  the  records  of  our  experimen,  ts  were  compared 
with  curves  which  we  have  obtained  from  many  patients  with 
cardiac arhythmia.  This  difference is  also  seen in the curves pub- 
lished by Lewis  and by  Rothberger  and  Winterberg.  The  curves 
published  by  the  former observer  show  that  this  difference is  not 
caused  by  opening  the  chest  of  the  experimental  animal,  as  the 
type  of  curves  was  not  changed  when  the  chest  wall  was  intact. 
In the electrocardiograms from the dog after auricular faradization, 
the waves of auricular activity, although qui'te  irregular, are usually 
much larger than those in curves  from patients,  and  this  compar- 
ison indicates that there is a definite difference between the auricular 
activity following faradization of the dog's auricle and that occur- 
ring in patients with cardiac arhythmia. 
A  much closer resemblance exists between the electrocardiograms 
from these patients, however, and electrocardiograms obtained from 
dogs  during right vagus  stimulation before the effect of  auricular 
faradization  has disappeared, when true fibrillation alone was present 
in  the auricles  (figure 3)-  The  conclusion seems  justified,  there- 
fore, that in these patients  with cardiac arhythmia, true fibrillation 
alone is  usually present in the auricles. 
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scribed  in  man  which  yields  electrocardiograms  presenting  some 
features resembling those observed in records from dogs after auric- 
ular faradization.  This abnormality of the human heart, to which 
Jolly and Ritchie (9)  have given ,the name "auricular flutter," con- 
sists of an auricular tachycardia of high rate, associated with vari- 
ous degrees of partial or complete auriculoventricular dissociation. 
The auricular rate is usually between 250 and 330 beats per minute, 
and the vemricular rate is usually rapid and regular.  Irregularities 
may be caused, however, by changes in the degree of dissociation, 
and render the diagnosis of the condition almost impossible without 
electrocardiograms.  A  number  of  cases  of  this  condition  have 
been  recently  recognized,  and  it  appears  to  be  a  not  infrequent 
cardiac abnormality, which clinically deserves to be  considered as 
an entity.  The electrocardiograms which have been  published by 
Jolly and Ritchie  (9),  Rihl  (IO),  Lewis  (II),  and  Ritchie  (I2) 
show  rapidly  and  reg-ularly recurring waves of  auricular activity, 
differing in form from the normal P  wave.  The interpreta,  tion of 
the electrocardi~)grams, that auricular tachycardia is present,  seems: 
justified.  Except when the records indicate that 'the ventricles are 
beating independently on account of complete dissociation, a definite 
relation  exists  between  the  auricular  waves  and  the  ventricular 
complexes.  This  relationship  indicates  that  the  ventricles are  re- 
ceiving impulses from definite auricular contractions. 
The term "auricular  flutter"  was  apparently suggested to Jolly 
and Ritchie by McWilliam's description  (5)  of the auricular activ- 
ity following faradization of the dog's auricle.  From their study 
of the electrocardiograms from their case, the conception was evi- 
dently gained that the cardiac activity resembled that described by 
McWilliam,  as  produced  in  the  auricles  by  faradization.  When 
they experimented  wi'th  the  dog's  heart,  however,  faradizing  the 
auricles after the ventricles had ceased to beat, they concluded that 
the activity in the dog's auricles resembled that of auricular fibrilla' 
tion in man and was distinct from the auricular action in their case 
of auricular flutter.  In a later report by Ritchie the comparison to 
the auricular activity described by  McWilliam is  again made, and 
in discussing the cause of auricular flutter he considers the possi- 
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cause of increased excitability of the auricles comparable to  faradi- 
zation.  Hewlett  (I3)  has also compared the auricular activity in a 
case which was probably auricular flutter to the activity of the fara- 
dized  dog's  auricle.  The  electrocardiograms  which  were  usually 
obtained  in  our  experiments after  auricular  faradization,  such  as 
seen in figures  I  and 2,  are not identical with those obtained  from 
patients  with  the  so  called auricular  flutter.  In  the records  from 
the  experiments,  where  complete  heart-block  was  obviously  not 
present, the large waves of auricular activity usually bear no definite 
relationship  to  the  ventricular  complexes,  nor  do  they  have  the 
characteristic  regularity  of  form  which seems  to  representa  true 
auricular tachycardia undisturbed by any other cardiac activity, as 
is seen in the records from the cases of flutter.  Nor do ventricular 
complexes in the usual records from the dogs recur with the regular- 
ity  which  is  usually  present  in  the  records  from  these  patients. 
~From a comparison, then, of the published electrocardiograms from 
these  cases  with  'those  usually  obtained  from  our  experiments,  it 
is  evident that  the cardiac activity,  which  usually  followed  auric- 
-~alar faradization,  was  not  the  same  as  that  which  occurs  in  pa- 
tients with auricular flutter.  This  abnormal auricular activity fol- 
lowing  faradization  which  can be  seen  in  dogs  to  consist of  true 
fibrillation  and  auricular  tachycardia,  stands,  therefore,  between 
auricular flutter, in which auricular tachycardia alone is present and 
true  fibrillation,  which  is  apparently  present  in  the  patients  with 
cardiac arhythmia. 
Electrocardiograms were recently obtained from a  patient which 
indicate that fibrillation and flutter alternated with each other several 
times,  and  during  these  changes  the  electrocardiograms  resemble 
closely  those  obtained  from  dogs  when  the  abnormal  auricular 
activity caused by faradization is  unaffected by vagus  stimulation. 
The  curve shown in  figure  7  was  obtained  at  2.47  P.  M.  In the 
first  part  of  the  curve  the  ventricular  complexes  recur at  regular 
intervals, at a  rate of 95  per minute, and ,there are three waves of 
auricular  activity  occurring  regularly  before  and  one  occurring 
synchronously  with  each  ventricular  complex.  Thus  an  electro- 
cardiogram  typical .of  auricular  flutter is  seen  in  the firs,t  part  of 
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tivity and the ventricular complexes become irregular and no definite 
correlation can be made out between the auricular and ventricular 
portions  of  the  curve.  This  lack  of  correlation  is  present  in  the 
record obtained ten minutes later,  at 2.57  P.  M.  (figure 8),  while 
the next record, obtained at 3.o2  P. ~.  (figure 9), is a typical elec- 
trocardiogram of auricular fibrillation.  The ventricular complexes 
occur at  a  ra.te  of  I2o per minute,  and the larger waves of auric- 
ular tachycardia are no longer present, but are replaced by indefinite 
irregular undulations quite similar to  those obtained  from the dog 
during  right  vagus  s.timulation  (figure  3).  It  seems  probable, 
therefore, that in this patient the auricular tachycardia, the so called 
auricular flutter,  was  dis.turbed during the taking of the record in 
figure  7  by  the  development  simultaneously  of  fibrillation  in  the 
auricles, and the two types of auricular activity coexisted for a time, 
as they can be seen to do in the dog.  Finally, when the third elec- 
trocardiogram was  obtained,  fibrillation  dominated  the  auricles, a 
change  having  taken  place  in  the  record  similar  to  that  which 
occurs in those  from dogs when the right vagus  is  stimulated  fol- 
lowing auricular  faradization.  The apparent  lack of  co6rdination 
between the auricular tachycardia and the ventricular activity, which 
appeared while the curve in figure 7 was being obtained and which 
is  considered to be caused by the development of fibrillation in the 
rapidly beating auricle, can be seen in electrocardiograms from one 
case published by Lewis  (II)  (case 2).  This case yielded electro- 
cardiograms  which  indicate  apparent  incoSrdination  existing  be- 
tween  the  rapidly  beating  auricles  and  the  ventricles.  Lewis  in- 
terprets these curves  (figures 23  and 24)  as representing a  mixture 
of 3 :I and 2 :I heart-block.  The reIation of the waves of auricular 
and ventricular activity is so inconstant,  however, even in ventric- 
ular cycles where the same degree of block is supposed to exist, that 
this  explanation  seems  difficult  to  accept.  The  ventricular  com- 
plexes  occur  irregularly,  a  fact  noted  by  Lewis,  and  the  type  of 
arhythmia  is  such  that  it  can  hardly  be  accounted  for  by  the 
mechanism Lewis suggests, as in figure 24, second lead, the ventric- 
ular  cycles are  of  the  following duration  in  terms  of  I/3O  of  a 
second: I7.5,  I4.O,  I5.2,  I7.o,  I8.o,  I3.6,  I4.o,  I3. 5,  I4.o, and  I4.O. 
The  fact  that  curves  of  true  fibrillation  were  obtained  five  days 
later adds weight to the belief that these electrocardiograms repre- 712  Auricular  Activity. 
sent an auricular activity similar to that in our case.  It seems prob- 
able  that  in  Lewis's  case,  true  fibrillation  was  present  coincidently 
with  auricular  tachycardia  and  served  to  interfere  with  the  proper 
co6rdination  of  auricles  and  ventricles.  Several  of  the  cases  of 
auricular  flutter that have been observed by means of electrocardio- 
grams have been found later to have passed into true auricular fibril- 
lation,  and  this  change seemed to be especially liable after digitalis 
had  been administered. 
Changes  not  unlike  those  observed in  the  electrocardiograms  of 
our  patient  may  take  place  spontaneously  in  those  obtained  from 
dogs after auricular  faradization.  In  nine  of the  twenty-three  ex- 
periments the electrocardiograms indicated at times that the auricles 
were beating rapidly and  regularly,  well defined P  waves regular  in 
form  and  rhythm  and  apparently  co6rdinated  with  the  ventricular 
complexes appearing.  In other words, the records indicate that the 
usual  auricular  activity  which  followed  auricular  faradizatior~  be- 
came  replaced  for  a  time  by a  cardiac  mechanism  similar  to  that 
seen  in  cases  of  auricular  flutter.  Such  an  occurrence  is  seen  in 
figure  Io, A  and B.  The figure represents one continuous curve and 
is  divided  only  for  purposes  of  reproduction.  The  curve  shows 
first the normal  sequential beat,  going over into the  irregular  form 
when  the  auricles  were  faradized.  The  irregular  auricular  waves 
become much less marked  for a  few beats, resembling those of true 
fibrillation,  and  then  finally definite  auricular  waves occur, one be- 
tween  each  ventricular  complex  and  one  evidently coincident  with 
it.  These auricular waves bear a constant relation to the ventricular 
complexes, the  P-R time being o.I 3 to o.I4 of a  second.  The ven- 
tricular complexes occur with  almost perfect regularity  at a  rate  of 
212, while the rate of the auricular  waves is 424 per minute.  Both 
vagi were tied and cut  four minutes  after this  curve was obtained, 
and  one minute  later  the electrocardiogram  shown  in  figure  r  was 
obtained.  As  this  is  typical of the usual  auricular  activity  follow- 
ing  faradization,  it is seen that  the auricular  tachycardia  was again 
disturbed by the coexisting fibrillation.  This same change occurred 
in  other  experiments  uninfluenced  by  the  vagi,  as  it  was  seen  to 
occur in several experiments in which the vagi had been already cut. 
Careful observations of the auricles were not made at times when 
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stimulation of  the left  vagus  nerve  the auricular  waves  appeared 
with  increased  distinctness  and  regularity,  as  is  seen  in  curves 
previously  published  (figures  6  and  9  of  previous  paper  (4)). 
Direct observation of the auricles was made during left vagus stim- 
ulation, but no appreciable change in the auricular activity could be 
made out.  Left vagus stimulation causes the electrocardiograms tO 
resemble more closely those obtained from cases of auricular flutter, 
while right vagus stimulation causes them to resemble more closely 
electrocardiograms from cases of auricular fibrillation.  The fact that 
the auricular activity of the dog may apparently pass spontaneously 
from one form to the other indicates that these abnormal types of 
auricular activity are probably closely allied, whether met with un- 
der  experimental  conditions or  in  patients  with  cardiac  disorder. 
Lewis  and  Schleiter  (14)  have  observed  the  replacement of  the 
usual  auricular  activity  following faradization by tachycardia  and 
use this fact as evidence for the correlation of auricular tachycardia 
and auricular fibrillation. 
SUMMARY AND  CONCLUSIONS. 
The tumultuous auricular activity which follows faradization of 
the auricles  of mammals and which has been variously described, 
could be distinctly seen to consist almost constantly in our experi- 
ments on dogs of true fibrillatory movements of the separate muscle 
fibers  coexisting  with  a  rapid  auricular  tachycardia.  During 
peripheral stimulation of the right vagus nerve the true fibrillation 
alone  existed,  the tachycardia  being  inhibited. 
A  comparison of the electrocardiograms from dogs with this ab- 
normal auricular activity with those from patients with the type of 
cardiac arhythmia which has been attributed to auricular fibrillation, 
and from patients with so called auricular flutter, indicates that the 
auricular activity in patients with either of these conditions differs 
somewhat from that  usually seen in  the  faradized  auricles  of  the 
dog  in  our  experiments.  The  auricular  activity  of  the  cases  of 
cardiac  arhythmia  is  apparently  true  fibrillation,  similar  to  that 
seen in the faradized auricles of the dog during right vagus  stim- 
ulation. 
The electrocardiograms from cases of so called auricular flutter 
usually give no evidence of auricular  fibrillation, and the auricular 714  Auricular  Activity. 
activity  seems  to  consist  of  tachycardia  alone.  Fibrillation  may 
apparently  cofixist  with  the  tachycardia  in  some  cases,  when  the 
auricular activity seerhs to resemble closely that usually seen in the 
dog after auricular faradization.  During peripheral stimulation of 
the left vagus nerve, the electrocardiograms obtained after auricular 
faradization show changes which render them more nearly similar 
to  those obtained  from patients  with  auricular  flutter.  The  facts 
that the auricular activity of the  faradized auricles of the dog may 
apparently pass spontaneously into that closely resembling auricular 
flutter in man, that it may be changed into true fibrillation by right 
vagus stimulation,  and that the abnormal auricular activity in man 
passes  from  a  state  of  flutter  to  that  of  fibrillation  in  a  similar 
manner, may be taken as evidence for the belief that auricular fibril- 
lation  and  auricular  flutter  in  man  are  closely  allied  cardiac 
disorders. 
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EXPLANATION  OF  PLATES.  I 
PLATE 66 
FIG.  I.  Experiment  3.  From  a  dog  five minutes  after auricular faradiza- 
tion.  Vagi  cut. 
FIG. 2.  Experiment I8.  From  a  dog one minute after  auricular  faradization. 
Fxo.  3.  Experiment  H.  From  a  dog  during  right  vagus  stimulation  of  5.6 
seconds' duration.  Thirty  seconds  after  auricular  faradization. 
Fro. 4.  From a patient with cardiac arhythmia  of auricular fibrillation.  Third 
lead  (left arm and left leg). 
Fio. 5.  From a  patient with cardiac arhythmia of auricular fibrillation.  Third 
lead  (right  arm  and  left leg). 
FIo.  6.  From  a  patient  with  cardiac  arhythmia  of  auricular  fibrillation. 
Second lead. 
1 The time marking is in 1~o and in ~  of a  second. G.  Canby  Robinson. 
PLATE  6  7  . 
FIGS. 7, 8, and 9.  From a  patient showing the so called auricular flutter, pass- 
ing over into cardiac arhythmia of auricular  fibrillation. 
Figure 7 was obtained at 2.47  e. ~t. 
Figure 8 was obtained at 2.57 P. ~. 
Figure 9  was obtained at 3.o2 e.  ~t. ~
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 G.  Canby Robinson. 
PLATE 68. 
FIG.  IO, A  and B.  Experiment 3-  From the same dog  from which the curve 
in  figure  I  was' obtained,  before,  during,  and  after auricular  faradization.  The 
curve  was  obtained  five  minutes  before  that  in  figure  z.  Parts  A  and  B  are 
continuous. ~
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